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Edward A. ~ohnson~ 

Abstract.--As coal production increases, forestry will 
become an increasingly important land use both before and 
after mining activity. New studies are needed to determine 
the long-range effect of mining in forested areas and to 
maximize the production of wood products on reclaimed areas. 

INTRODUCTION 

Chairman Kenes Bowling, fellow foresters, 
and reclamation specialists, I feel honored 
to be asked to speak here today. I have 
especially wanted an invitation to meet with 
you, so the invitation from Willie Curtis 
and Director Thorud struck a very responsive 
note. The reason is quite simple. It's 
because I believe that industry foresters, 
State foresters, and State Directors of 
Reclamation have a significant role to play 
in surface coal mining and reclamation. 

I think the record of foresters asso- 
ciated with surface mining and reclamation 
proves that. More than 50 years ago, 
foresters were one of the first groups to 
undertake prompt revegetation of disturbed 
areas. I know that many of the State recla- 
mation agencies originated in the forestry 
agencies and few people realize that through 
the leadership of the State Directors of 
Reclamation there now exists in States with 
commercial forest land regulatory language 
comparable to the California Forest Practices 
and similar Acts in Washington and Oregon. 
This is success with a capital "S". So you 
see, the forestry profession was leading, 
not following. 

I don't need to tell you foresters about 
the many tree and shrub seedlings you plant 
or the direct seeding you do every year on 
reclamation operations on abandoned mine lands, 

or tell you about tree nursery production, or 
your work in forest-fire prevention around 
mined areas. You who are doing all this work 
already know about those things. 

Instead, I want to tell you that I pre- 
dict this meeting will stand out as one of 
your most remembered meetings, and here are 
some reasons why I think so. 

Here is one reason: For the first time 
since passage of the Surface Mining Control 
and Reclamation Act of 1977 (P.L. 95-87) 
foresters in industry, States, and the Federal 
regulatory agencies are meeting to discuss 
thefr common interests. Just by meeting here, 
and reporting on this meeting, people will be 
made more conscious of the shorter term role 
of forestry in the reclamation of disturbed 
lands and the longer term opportunities for 
postmining land use in providing trees for 
tomorrow. 

Here is another reason: For 2 days we 
can join in dialog on how we can help one 
another to implement Public Law 95-87 and the 
regulations under the Act. I do not know of 
a better place and time to discuss technically 
the broad area of forestry, whether as part 
of a State program, Federal program, Federal 
lands program, Indian lands program, or 
Abandoned Mine Lands program. 

* 
And another: Organization of this meeting 

by coal province and region enables industry, 
States, and Federal agencies to join in bring- 
ing an appreciation to the emerging opportuni- 

'paper presented at the symposium "Trees ties, problems, and research needs for each 
for Reclamation in the Eastern U.S.", October 
27-29,. 1980, Lexington, Kentucky; sponsored by of the coal provinces and regions. 

the Interstate Mining Compact cbmmission and 
, the U.S. Department of Agriculture, Forest 

Service. And a fourth reason: There will be time 
at this meeting to discuss the process by 

2~enior Staff Member, Office of Surface which any person may petition to initiate a 

Mining, Technical Services and Research, 1951 proceeding for the issuance, amendment, or 

Constitution Ave., N.W., Washington, D.C. 20240 repeal of any regulation under the Act. 
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It is  19 years  s i n c e  I helped launch t h e  f o r e s t r y  over t h e  pas t  70 years.  I n  o the r  
Berea, Ky., reclamation research  program. The cases,  d is turbed- land ' s  unique problems w i l l  
growth of t h i s  p ro j ec t  and the  research  r e s u l t s  r equ i r e  s p e c i a l l y  d i r ec t ed ,  new research  
have a very warm spot  i n  my h e a r t .  So being e f f o r t s .  Some a reas  where I bel ieve-  research  
here  i n  Kentucky is l i k e  coming home. must be strengthened include:  

- Techniques f o r  promptly e s t ab l i sh ing  
ROLE OF FORESTRY I N  SURFACE COAL M I N I N G  and growing, tending,  and harves t ing  

t r e e s  o r  shrubs on d is turbed  s i t e s  
Today, !.t is  c l e a r  t h a t  t h e r e  i s  an and i n  harsh  environments, inc luding  

e spec i a l l y  prominent r o l e  f o r  f o r e s t e r s  i n  more e f f i c i e n t  and f a s t e r  p l an t ing  
postmining land use. But combining f o r e s t r y  p r a c t i c e s  
and su r f ace  mining i s  a r e a l  challenge.  
"The pas t  i s  prologue" i s  a s tatement i n  - P a t t e r n s  of t r e e  and shrub p lant ings  
s tone  a t  t h e  National  Archives. Pas t  success f o r  most e f f i c i e n t l y  obta in ing  
i n  planned and properly managed f o r e s t s  on d i v e r s i t y  of spec ies  
some surface-mined s i t e s  is  my g r e a t e s t  source 
of optimism f o r  t h e  fu tu re .  And I am confi-  - Methods t o  rec la im t h e  wood f i b e r  
dent  we a r e  going t o  f ace  t h e  challenges i n  on a r e a s  t o  be su r f ace  mined 
a r e a l i s t i c  way, not  wi th  a t o r r e n t  of words, 
but  wi th  teamwork i n  a l l  our coa l  provinces. - Se lec t ion  and breeding of super ior  
The importance of f o r e s t r y  becomes even more spec i e s  and v a r i e t i e s  of t r e e s  o r  
noteworthy wi th  t he  inventory of land uses i n  shrubs t h a t  a r e  we l l  adapted t o  
surface-mined a reas :  70-90 percent  of t he  l i v i n g  i n  t h e  range of environ- 
mining s i t e s  i n  S t a t e s  of t h e  Appalachian ments c rea ted  by su r f ace  mining 
coa l  province a r e  i n  f o r e s t  o r  r eve r t i ng  t o  
f o r e s t ,  35-55 percent  of t h e  mining s i t e s  - Macro and micro s i t e  requirements, 
i n  S t a t e s  of t h e  I n t e r i o r  coa l  province a r e  growth and roo t  c h a r a c t e r i s t i c s ,  
i n  a f o r e s t  type. Thus, f o r e s t  land is a and n u t r i e n t s  t o  provide t h e  b a s i s  
concern of important proport ions.  f o r  more i n t ens ive  f o r e s t  p r a c t i c e s  

P ro j ec t ions  of an average 4.6-percent - Increas ing  the  production of high- 
growth r a t e  i n  n a t i o n a l  coa l  production q u a l i t y  seed, and b e t t e r  methods 
over t h e  next  2 decades, pushing annual of harves t ing ,  s t o r i n g ,  processing,  
production from 700 mi l l i on  t o  almost 2 and c e r t i f y i n g  seeds,  wi th  emphasis 
b i l l i o n  tons ,  suggest  t he re  i s  some hard on n a t i v e  spec i e s  
work ahead f o r  a l l  of us.  We cannot a f fo rd  
t o  t h ink  only i n  terms of t o t a l  fo re s t ed  - Developing improved measurement 
ac re s ,  we must focus our a t t e n t i o n  on pro- techniques and inventory proce- 
d u c t i v i t y  of fo re s t ed  areas .  dures t h a t  a r e  r ap id ,  accura te ,  

and r e a d i l y  adaptable  f o r  
And we cannot consider t he  r o l e  of admin i s t r a t i ve  use  i n  measuring 

f o r e s t r y  i n  su r f ace  coa l  mining and rec la-  p l an t ,  r oo t ,  and s o i l  responses 
mation i n  a vacuum, a s  something sepa ra t e  t o  su r f ace  mining 
and a p a r t  from o the r  land uses.  I f  f o r e s t r y  
is  t o  keep up wi th  hayland, pas ture land,  and 
w i l d l i f e  h a b i t a t  a s  a land use,  we must take  
s t e p s  a s  long a s  those  of o the r  uses.  L e t ' s  CONSIDERATIONS FOR TJ3E FUTURE 

evalua te  pas t  progress  and present  e f f o r t  
i n  terms of f u t u r e  needs and programs under What i s  immediately ahead a s  we e n t e r  t h e  
t h e  mandate of P. L. 95-87. It w i l l  be  a 80 ' s?  Increas ingly ,  we w i l l  be  challenged t o  
new b a l l  game f o r  i ndas t ry  and t h e  S t a t e s  t r u l y  consider a l l  f o r e s t  va lues ,  and t o  do 
once the  S t a t e s  have achieved primacy under something p o s i t i v e  t o  enhance them. Have you 
the  Surface Mining Act. ever considered t h e  ex t en t  t o  which f o r e s t  

p r a c t i c e s  a r e  o r i en t ed  exclus ive ly  t o  timber 
production? 

NEED FOR RESEARCH 

A l l  too f requent ly ,  we pay l i t t l e  a t t en -  
Fores t ry  associa ted  wi th  su r f ace  coa l  t i o n  t o  l e s s e r  vegeta t ion ,  t o  f lowering t r e e s ,  

mining provides a challenge f o r  f o r e s t r y  t o  shrubs,  and t o  browse. Shouldn't our 
research.  Many f o r e s t r y  problems f o r  surface- reclamation p r a c t i c e s  consider more of t h i s ?  
d is turbed  lands  can be solved o r  lessened by Won't we have t o ,  a s  we move i n t o  t he  per- 
applying knowledge and methods from the  g r e a t  manent regula tory  programs under t h e  Surface 
body of technology developed f o r  t r a d i t i o n a l  Mining Act. 

2 



It is my feeling that the State Foresters 
need to be involved in even greater measure 
in decision making involving the reclamation 
of forest sites. What does this involve? 
I visualize it basically as a joint State 
Forester and regulatory authority decision- 
making process based on programs, people, and 
funding . 

On programs, I visualize for forest and 
related lands joint policy-making direction 
and thrust such as review and approval of 
reclamation manuals and supplements, operating 
procedures, and joint agreement on, and input 
to, experimental-practice studies. 

On people, I would like to see a greater 
emphasis on what kind, where, and how many 
forestry specialists should be available for 
service to Directors of Reclamation. In 
particular, let's try to foster an interchange 
of forestry as well as reclamation personnel 
under the Intergovernmental Personnel Act 
procedures. I'm convinced that an employee 
with this experience is better qualified when 
he or she returns. Kipling said: "He knows 
not England who only England knows." We must 
communicate freely, exchanging views and shar- 
ing research findings. It is my earnest hope 
that in our discussions during the next 2 days 
we will be practical, and will explore a 
broader spectrum than usually occurs when 
professionals talk with fellow professionals 
about surface coal mining and reclamation for 
forest areas. 

Let us consider wood production for a 
moment. We foresters have been indoctrinated 
in the merits of planting trees to grow more 
timber and a forest cover for watershed pro- 
tection. Only of late has our thinking turned 
to shaping the landscape and microclimate and 
to improving mine-soil properties in order 
to maximize or optimize wood production and 
economic returns. As a practical matter, 
what are the criteria for such a forested 
site? Tn what manner and to what degree will 
this possibility for surface-mined areas 
affect priorities for postmining land use? 
This is the kind of problem that poses a 
challenge to the ingenuity of researchers 
and to those of us in regulatory agencies 
involved in rule drafting and permit, 
mine-plan, and reclamation approval. It 
should shake us foresters out of our 
classic patterns of thinking, 

The foregoing can be equally applied to 
the development of wildlife habitat, range 
land, pastureland, or hayland. 

To those of us who serve the public, 
there is another challenge. We have to 
deal with about 10,000 coal mine permits. 

In the Appalachians, three quarters 
of the surface coal mining occurs on 
forest land and on small holdings, many 
under 30 acres in extent. Kentucky alone 
has over 2,000 permits with an area of 
less than 30 acres. 

State Foresters recognize the small 
tract as unfavorable to the practice of 
forestry. What, if anything, should and 
can be done to overcome problems associated 
with small tracts in the forestry informa- 
tion required for permit applications, 
reclamation plans, and monitoring, inspec- 
tion, and enforcement programs? 

EFFECT OF THE SURFACE MINING ACT 

So far, I have talked of problems that 
we share as foresters. I think you will 
agree we will need to get more specific. 
Now let us get into the details for some 
of the State programs and rules under 
P.L. 95-87 which all of us -- industry, 
State, Federal, and university representa- 
tives -- may be discussing during the next 
2 days. Let's quickly indicate the size of 
the subject we are talking about. I'm going 
to use a broad brush in painting this picture 
by using portions of 30 CFR Chapter VII of 
the Federal rules as a guide. 

Summary of regulations 

Subchapter A of the permanent regulatory 
program contains the definitions generally 
applicable to the programs and persons 
covered by the Act. The procedure for peti- 
tioning to initiate a proceeding for the 
issuance, amendment, or repeal of a regulation 
under Section 201(g) (1) of the Act is also 
described. 

Subchapter C covers applications for, and 
decisions on, permanent State programs, and 
describes implementation of a Federal program 
in a State such as Georgia, which did not apply 
for primacy. 

Subchapter D covers operations on Federal 
lands as opposed to State and private lands. 
Federal lands include federally-owned surface 
and privately-owned coal, as is likely to 
occur in a National Forest. 

Subchapter F contains criteria for desig- 
nating areas as unsuitable for all or certain 
types of surface coal mining operations and 
for identifying forest lands on which surface 
coal mining operations are restricted under 
Section 522(e)(2) of the Act to those that 
are technologically and economically feasible 
for reclamation. 



Subchapter G covers requirements for 
permits and coal exploration under State pro- 
grams, along with small-operator assistance. 
Michigan, Massachusetts, and Rhode Island are 
Eastern States where there is new activity 
in exploration. 

Subchapter J contains criteria for bond- 
ing and liability insurance, including release 
of performance bonds on reclaimed forest lands. 

Subchapter K covers the permanent program 
performance standards. 

Subchapter R contains requirements for 
the Abandoned Mined Land program, 

Lastly, Subchapter S covers the Mining 
and Mineral Resource and Research Institute 
program. 

Permi ts 

With that much background, let's get to 
the topic at hand, starting with permits 
(Chapter G), You are all aware that there are 
various court actions dealing with the permit 
regulations. Therefore, let's focus our atten- 
tion on the Act rather than the rules. 
Section 507 of the Act, with its 23 subsections, 
contains a comprehensive tabulation of informa- 
tion that an applicant must assemble and submit 
to State or Federal regulatory authorities. 
Keep in mind the proportion of land that is in 
a forest setting. 

I predict that Directors of Reclamation 
will be turning more frequently to State 
Foresters and asking what controlling water- 
shed factors are needed to approve the site- 
specific permit applications, Section 507(bl 
(11) calls for "an assessment of the probable 
cumulative impacts of all anticipated mining 
in the area upon the hydrology of the area 
and particularly upon water availability. " 
It's a new ball game for forest hydrologists. 
I am looking forward to hearing your views on 
this requirement, and the role of forestry. 

Reclamation plans 

Now, what about the reclamation plan 
requirements, Section 508 of the Act? It is 
my firm conviction that forestry needs to 
be more involved in planning for reclamation. 
The Act is very specific in requiring a 
statement on the condition of the forest land 
and productivity of the land prior to mining, 
the postmining land use, and plans to comply 
with the environmental protection performance 
standards of Section 515. Even though our 
knowledge of site-specific watershed behavior 
and the influence that mine soil and plant 
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management have on waterflow characteristics 
is far from complete, we can still do much on 
the basis of present knowledge to increase 
mine-soil productivity and to make full use 
of mined-land resources while maintaining an 
optimum supply of usable water. Because so 
much of our forested land that is surface 
mined for coal is in small private ownership, 
with various management objectives and owner- 
ship purposes, it is a real challenge to bring 
these factors together successfully. The job 
ahead need not dismay us, for it is really a 
form of forest watershed reclamation, rehabil- 
itation, or restoration planning that has been 
successful for decades. 

Coal exploration 

Coal exploration on forest lands has 
increased with the growth in energy needs. 
In many ways, we are still only at the 
beginning in exploration. The big job is 
still ahead in meeting the predicted growth 
rate in national coal production. Section 
512 of the Act includes a requirement for an 
exploration permit when removing more than 
250 tons. Roads are a prominent part of 
exploration. State Foresters should have an 
interest in this area because the ability to 
apply intensive timber-management practices, 
particularly timber-stand improvement, is 
closely correlated with access roads. 
Although not required in the rules, there is 
an opportunity for closer coordination of 
forestry and mine exploration in planning 
access-road systems. 

Performance standards 

Subchapter K, the permanent program per- 
formance standards, includes surface mining 
and reclamation operations for contour mining; 
area, box cut, open pit, and auger mining; 
mountaintop removal; and removal of coal from 
waste piles. I predict that as the various 
State programs become operational, the tech- 
nical factors in this Subchapter will be 
reassessed from time to time by State 
Foresters, Directors of Reclamation, and State 
and Federal personnel, 

In our discussions on this Subchapter 
let's stress what will it take to get the job 
done on the ground. Some of the factors 
which will affect trees for tomorrow are, as 
I see them: 

- Topsoil 

- Hydrologic balance 
- Disposal of excess spoil 
- Backfilling and grading 



- Revegetation 

- Postmining land use  

- Pro tec t ion  of f i s h  and w i l d l i f e .  

The purpose of t h i s  l i s t  i s  t o  have a 
common poin t  of re ference  t o  consider i n  some 
of t h e  d iscuss ions  t h a t  we a r e  t o  have over 
t h e  next  2 days. Time permi t t ing ,  we may 
t ake  revegeta t ion ,  f o r  example, and could 
have d iscuss ions  on such top i c s  a s :  

- S i t e  evalua t ion  

- S i t e  prepara t ion  

- Seeding and p l an t ing  techniques 
f o r  t r e e s  and shrubs o r  nurse  
crop of g ra s s  

- Species s e l e c t i o n  

- Woody-plant seed laws which 
r equ i r e  seed c e r t i f i c a t i o n  
and t e s t i n g  

- Topsoil  s u b s t i t u t i o n  and supple- 
ments 

- Monitoring 

- Evaluation. 

Another poin t  i n  Subchapter K is  t h a t  i t  
provides f o r  grant ing  exemption from compliance 
wi th  t h e  performance s tandards  of Sec t ions  515 
and 516 of t h e  Act, on an experimental b a s i s .  
One purpose i s  t o  encourage advances i n  mining 
and reclamation technologies a s  long a s  they - 
conform wi th  c e r t a i n  c r i t e r i a :  (1) t h e  a r e a  
used must not  be l a r g e r  than necessary t o  
determine t h e  e f f ec t ivenes s  of t h e  experimental 
p r a c t i c e ,  (2 )  t h e  experiment must no t  reduce 
t h e  p ro t ec t ion  af forded t o  publ ic  h e a l t h  and 
s a f e t y  by t h e  performance s tandards ,  and (3)  t h e  
experiment must be  a t  l e a s t  a s  environmentally 
p ro t ec t ive  a s  t he  standard procedures would be  
during and a f t e r  mining, 

Bonding and insurance 

L e t ' s  look a t  Subchapter J ,  bonding and 
insurance requirements. This Subchapter 
desc r ibes  t h e  amount of bond requi red  t o  
a s su re  t h a t  t h e  s i t e  is brought i n t o  compli- 
ance with t h e  Act, The amount of bond must 
be adequate f o r  t h e  regula tory  au tho r i t y  t o  
complete b a c k f i l l i n g ,  grading,  t opso i l i ng ,  
and revegeta t ion  i f  an  opera tor  is unable 
t o .  The l i a b i l i t y  period f o r  reclamation 
opera t ions  is requi red  by t h e  Act. An 
important concept i s  t h a t  whi le  t h e  f i l i n g  
and r e l e a s e  of bond l i a b i l i t y  may be  incre-  
mental, t h e  bond l i a b i l i t y  app l i cab le  t o  a 

permit extends t o  t h e  e n t i r e  permit a rea .  
The amount of bond i s  ca l cu l a t ed  on t h e  b a s i s  
of reclamation cos t s ' and  no t  d i r e c t l y  on 
acreage. The c r i t e r i a  f o r  bond r e l e a s e  on 
f o r e s t  s i t e s  a r e  a l s o  included i n  t he  per- 
formance s tandards .  

Areas unsu i t ab l e  f o r  mining 

Another poin t  is  Subchapter F, a r e a s  
unsu i t ab l e  f o r  mining. There a r e  many 
t echn ica l  and l e g a l  r ami f i ca t ions  t o  t hese  
r u l e s ,  which de r ive  from Section 522 of t h e  
Act. It w i l l  b e  challenging t o  f o r e s t e r s  
t o  meet t he se  requirements by developing 
p r a c t i c a l  l o c a l  c r i t e r i a  f o r  des ignat ing  
f o r e s t  watershed s i t e s  a s  being so  hazardous 
t h a t  t he re  should not  be any su r f ace  mining 
o r  land d is turbance .  

We should no t  l o s e  s i g h t  of t he  f a c t  
t h a t  a s u b s t a n t i a l  po r t i on  of t h e  20 
mi l l i on  ac re s  of fo re s t ed  U.S. Government 
lands  was acquired by purchase under t h e  
Weeks Law of 1911 t o  p ro t ec t ion  watersheds 
and t h e  Nation's  navigable waters.  I n  
checking t h e  j u s t i f i c a t i o n  f o r  purchase, 
t he  U.S. Geological Survey has  signed of f  
on a s u b s t a n t i a l  percentage of t he  land 
t r ansac t ions  a s  being made f o r  watershed 
p ro t ec t ion  purposes. Since p r i v a t e  lands  
a r e  intermingled with many of t he se  s i t e s ,  
I fo re see  a s  another challenge t o  t h e  
f o r e s t  hydrologis t ,  a s  t o  whether mining 
would b e  a hazard and would impact on t h e  
Nation's  navigable waters.  

Federal  programs f o r  S t a t e s  

Subchapter C involves t h e  implementation 
of a Federal  program on non-Federal and non- 
Indian lands  w i th in  a S t a t e .  Georgia i s  one 
S t a t e  t h a t  w i l l  have such a program. Fores t ry  
w i l l  have a prominent r o l e  i n  t he  four  coal- 
producing count ies  where much of t h e  su r f ace  
mining occurs on fo re s t ed  s i t e s .  

Abandoned mine lands 

The r o l e  of t r e e s  i n  t h e  abandoned mine 
land program is a p a r t i c u l a r l y  t imely t o p i c  
a t  t h i s  meeting. Subchapter R inc ludes  
sources and uses  of money f o r  t h e  abandoned 
mine land reclamation programs; procedures 
f o r  t h e  acqu i s i t i on ,  management, and d is -  
pos i t i on  of e l i g i b l e  land;  reclamation on 
p r i v a t e  lands ;  S t a t e  reclamation p lans  and 
work; and t h e  r e s p o n s i b i l i t y  of t he  Secre tary  
of Agr icul ture  t o  ca r ry  out  t h e  Rural  Lands 
Reclamation Program. 



Keep i n  mind t h e  U.S. Department of t h e  
I n t e r i o r ' s  Regional and Nationwide Survey 
under P.L. 89-5, i n  1965, which repor ted  t h a t  
over 90 percent  of t he  su r f ace  coa l  mining 
a t  t h a t  time was occurring on upstream s i t e s  
i n  a f o r e s t  o r  on land r eve r t i ng  t o  f o r e s t .  
Much of t h i s  a r ea  is  p a r t  of t he  2 mi l l i on  
ac re s  i d e n t i f i e d  by USDA a s  needing land 
treatment.  Trees have a d e f i n i t e ,  unique 
r o l e  i n  con t ro l l i ng  runoff where i t  o r i g i n a t e s  
i n  headwaters and where mining was a temporary 
land use.  Bas ica l ly ,  t h e  f o r e s t r y  measures 
e s s e n t i a l  t o  put  t he se  headwater lands  i n  
shape can only be bought, o r  ordered,  o r  
obtained by persuasion.  One th ing  appears t o  
be  c l e a r  f o r  t he se  smal ler  f o r e s t  a r e a s  -- 
persuasion a lone  i s  not  g e t t i n g  the  land- 
treatment job done f a s t  enough. What, i f  
anything,  should and can be done t o  overcome 
t h e  problem of t h e  small  s i z e  of t he se  poten- 
t i a l  f o r e s t  t r a c t s ?  

SUMMARY 

Par t  of my reason f o r  being he re  is t o  
express my apprec ia t ion  t o  t h e  S t a t e  Direc tors  
of Reclamation and S t a t e  Fo res t e r s  f o r  t h e i r  
i n t e r e s t  i n  improving communications between 
our var ious  f i e l d s  of i n t e r e s t .  We need more 
f requent  t echn ica l  meetings i n  t h e  o ther  land 
uses  so  we can b e t t e r  understand the  problems 

of su r f ace  mining and reclamation,  and what 
should be done about them. We who make r e -  
clamation our fu l l - t ime,  l i f e t i m e  bus iness  
do not  know a l l  t he  answers. So I ' m  t r y ing  t o  
say t h a t  you ge t  i n t o  t he  a c t  from two s i d e s :  
Helping t o  promote widespread knowledge and 
understanding of why su r f ace  mining and reclam- 
a t i o n  is v i t a l ,  and he lp ing  t o  f i nd  p r a c t i c a l  
answers. 

You f o r e s t e r s  and s p e c i a l i s t s  i n  su r f ace  
coa l  mining and reclamation a r e  t r u l y  b u i l d e r s  
of a new landscape; your approach t o  your 
work is i n  t h e  s p i r i t  of improving the  f o r e s t  
environment, r a t h e r  than merely continuing 
business a s  usual .  May your plans be a s  wise 
a s  they a r e  imaginative,  and may your l abo r s  
be your r ea f f i rma t ion  of t h e  j o i n t  des t i ny  
of f o r e s t r y  and su r f ace  coa l  mining reclamation.  

I am reminded of a s tatement a t t r i b u t e d  
t o  Thomas Je f f e r son  -- "It's a good th ing  a 
medal has  two sides."  He implied t h a t  whi le  
one s i d e  of t h e  medal is  f o r  bui ld ing  up t h e  
ego of t h e  r e c i p i e n t ,  t h e  o the r  s i d e  i s  t h e r e  
t o  remind t h e  person of h i s  o r  he r  responsi-  
b i l i t y .  

+Iow you use  t h a t  r e s p o n s i b i l i t y  is  going. 
t o  have a profound e f f e c t  on t r e e s  f o r  tomorrow. 

Again, thank you f o r  t h e  opportunity t o  
meet with you today. 
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The Alabama Forestry Commission promotes reclamation 
through forest resource education providing seedlings for 
reclamation and assistance to industry and landowners. 
Approximately 85% of the lands mined in 1979 will go into 
forest production. Good forest management on reclaimed 
lands will enable Alabama to meet its future demands for 
forest products. 

Since the inception of the Alabama Fores- 
try Commission in 1969, it has been charged 
with the responsibility of public education of 
the people in Alabama concerning timber and 
forest and other natural resources of Alabama. 
Educational efforts have been geared toward 
informing the general public of the role of 
forestry and how it benefits first the land- 
owner and secondly the state. 

The ultimate determinate of post mining 
land use is the goal or goals of the land- 
owner. We must honor their rights or owner- 
ship and it is our hope that through a more 
enlightened public that landowners will 
choose forest management as a viable alterna- 
tive in post mining land use. This is, in 
fact, what is happening. Of the 28,528 acres 
permitted for surface mining in 1979, approx- 
imately 85% of the land will be planted to a 
forest species. 

Assistance is being provided to land- 
owners and industry alike through the Alabama 
Forestry Commission specialist group. A pro- 
gram designed to give foresters with the 
Commission an opportunity and flexibility in 
their work schedules to address particular 
areas of forestry. Tom Kimbrell, the state 
surface mine specialist, works with both 
landowners and industry on specific problems 
they may have. Tom is also working to es- 
tablish plantations of Paulonia (Paulonia 

tomentosa), an invader species on many 
Alabama mine spoils. Paulonia is being ex- 
ported to Japan where it is used to produce 
a high quality veneer. 

The State Nursery has long contributed 
to Alabama's reclamation effort by producing 
high quality pine seedlings for reforestation. 
The vast majority of the reclaimed lands that 
go into forest production have been regener- 
ated to one of the major yellow pine species, 
that is, loblolly pine, longleaf pine, short- 
leaf pine and virginia pine. The Commission's 
nursery goal for the 1980-81 season is to pro- 
duce 80 million pine seedlings. At this level 
of production, there should be no immediate 
problem meeting the states overall needs for 
pine seedlings in the coming seasons. Hope- 
fully, in the not too distant future, our 
nursery section will be able to add to those 
species already being produced a number of 
other species that will be beneficial for 
improving wildlife habitat and reclamation. 

The Commission's improved seedling pro- 
gram is young by many standards, but it is a 
bright ray on the horizon. Gains in both 
volume and quality are expected from improved 
seedlings from Alabama's own orchards. Our 
improved seedlings show promise of increase 
in volume production of 15-20% from first 
generation seedlings. Quality factors such as 
straightness, small knots and branching angle 



a r e  more d i f f i c u l t  t o  quant i fy ,  however, we 
expect a l s o  a 15-20% increase  i n  q u a l i t y  
f a c t o r s  from t h e  improved seedl ings .  Ala- 
bama's 351 ac re s  of p ine  seed orchards range 
i n  age from one t o  twelve years.  These or- 
chards a r e  now producing about twelve mi l l i on  
improved seedl ings  a year - 115 of t h e  s t a t e s  
needs. 

Seedling orders  now have t o  be pro- 
r a t ed ,  allowing no s i n g l e  landowner more than 
20% of h i s  t o t a l  order  t o  be improved seed- 
l i n g s .  It is  our aim t o  be producing 100 
mi l l i on  improved seedl ings  from our improved 
seed orchard by 1990. 

I n  conclusion, I would l i k e  t o  say t h a t  
t he  good reclamation e f f e c t s  u s  a l l ,  no mat ter  
what a r ea  of f o r e s t r y  we a r e  pursuing. It is 
a f a c t  t h a t  some of our bes t  timber lands  a r e  
going i n t o  a g r i c u l t u r a l  production and t h a t  
t he  demand f o r  f o r e s t  products  w i l l  increase  
i n  coming years.  I f  we b e l i t t l e  t h e  produc- 
t i v e  c a p a b i l i t y  of reclaimed lands  and pass 
of f  reclamation a s  having only cosmetic va lue  
o r  j u s t  a  p rac t i ce  t o  save theconsc ienceof  
t he  genera l  publ ic ,  we w i l l  be neglec t ing  a 
va luable  resource.  A resource  t h a t  w i l l  be 
needed i f  our na t ion ' s  f u t u r e  demand f o r  wood 
products  a r e  met. 
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Open c u t  mine land  rec lamat ion  laws have 
on ly  been e f f e c t i v e  s i n c e  1971 i n  Arkansas. 
S ince  t h a t  t ime a l l  l and  a f f e c t e d  by mining 
had t o  be  reclaimed.  To guaran tee  reclama- 
t i o n ,  t h e  f i r s t  law r e q u i r e d  a $500 p e r  a c r e  
s u r e t y  bond be pos ted  w i t h  t h e  Arkansas 
Department of P o l l u t i o n  Cont ro l  and Ecology. 
The Arkansas Open Cut Land Reclamation Act 
of 1977 changed t h e  bonding requirements  t o  
t h e  es t imated  c o s t  of rec lamat ion .  Even s o ,  
t h e r e  were no s p e c i f i c  g u i d e l i n e s  s e t t i n g  
f o r t h  r e q u i r e d  s p e c i e s  of g r a s s ,  legumes, o r  
t r e e s  t o  be  used i n  rec lamat ion .  Consequent- 
l y ,  t h e  t r e n d  was t o  r e v e g e t a t e  w i t h  g r a s s e s  
o r  legumes f o r  p a s t u r e .  

Mining i n  Arkansas i s  done on r e l a t i v e -  
l y  s m a l l  t r a c t s  which a r e  most ly u n f o r e s t e d ;  
t h e r e f o r e  n o t  many f o r e s t e d  a c r e s  have been 
d i s t u r b e d .  For example j u s t  over  300 a c r e s  
were cons idered  reclaimed dur ing  t h e  per iod  
J u l y  1979 through J u l y  1980. With t h e  ad- 
ven t  of t h e  Sur face  Mining Enforcement and 
Reclamation Act of 1977 (Publ ic  Law 95-87) 
requirements  a r e  more s t r i n g e n t ,  and c o a l  
mine o p e r a t o r s  a r e  be ing  encouraged t o  
p l a n t  t r e e  s e e d l i n g s  a s  p a r t  of t h e i r  rec -  
lamation e f f o r t s .  

Pre-law mine s p o i l s  have r e v e g e t a t e d  
n a t u r a l l y  t o  mixed hardwoods and some s o f t -  
woods. To e f f e c t  rec lamat ion  of t h e s e  l a n d s ,  
would, i n  some i n s t a n c e s ,  probably do more 
harm t h a n  good because of d e s t r u c t i o n  t o  
e s t a b l i s h e d  cover ,  no twi ths tand ing  t h e  l o s s  
of w i l d l i f e  h a b i t a t .  

It is  expected t h a t  i n  t h e  near  f u t u r e ,  
s t r i p  mining a c t i v i t i e s ,  e s p e c i a l l y  l i g n i t e ,  
w i l l  i n c r e a s e  s i g n i f i c a n t l y .  One l i g n i t e  

producer a l o n e  i n t e n d s  t o  d i s t u r b  1,000 a c r e s  
per  year .  L i g n i t e  mining w i l l  b e  concent ra ted  
i n  h e a v i l y  f o r e s t e d  a r e a s  i n  which f o r e s t  
i n d u s t r i e s  own s i g n i f i c a n t  ac reages .  There- 
f o r e ,  i t  i s  a n t i c i p a t e d  t h a t  much of t h i s  
l and  w i l l  be  r e f o r e s t e d  most ly w i t h  s o f t -  
wood s p e c i e s  w i t h  some hardwoods. 

The Arkansas F o r e s t r y  Commission, i n  
coopera t ion  w i t h  t h e  Arkansas Department of 
P o l l u t i o n  Cont ro l  and Ecology, Bureau of 
Mining, S o i l  Conservat ion S e r v i c e  and o t h e r  
a g e n c i e s ,  have made p l a n s  t o  i n s t a l l  t e s t s  
t o  de te rmine  which s p e c i e s  of t r e e s  a r e  b e s t  
adapted t o  grow on v a r i o u s  s t r i p  mined s p o i l s  
i n  Arkansas. These t e s t s  a r e  t o  be  e s t a b -  
l i s h e d  on o l d  pre-law s p o i l s  owned by t h e  
Corps of Engineers  near  R u s s e l l v i l l e ,  Arkan- 
s a s ,  which i s  t o  be  reclaimed under a r e -  
s e a r c h  and development p r o j e c t  f inanced  by 
t h e  Abandoned Mined Lands Program of t h e  
Off i c e  of Sur face  Mining. This  r e s e a r c h  
p r o j e c t  should g i v e  u s  much needed informa- 
t i o n  on a p p r o p r i a t e  s p e c i e s  of t r e e s  t o  rec -  
ommend f o r  r e v e g e t a t i o n  of s u r f a c e  mined a r e a s .  

Cur ren t ly ,  s p e c i e s  a r e  recommended based 
on o t h e r  s t a t e ' s  r e s e a r c h  p l u s  l o c a l  t r e e  
s p e c i e s  appearing adaptab le .  Arkansas 
F o r e s t r y  Commission n u r s e r i e s  a r e  p r e s e n t l y  
producing l i m i t e d  q u a n t i t i e s  of v a r i o u s  
s p e c i e s  of hardwood s e e d l i n g s .  Both r e g u l a r  
and g e n e t i c a l l y  improved l o b l o l l y  and s h o r t -  
l e a f  p i n e  a r e  a l s o  being grown f o r  s a l e  t o  
p r i v a t e  landowners throughout  t h e  s t a t e .  
S p e c i a l  e f f o r t s  can and w i l l  be made t o  pro- 
c u r e  from o t h e r  n u r s e r i e s  a p p r o p r i a t e  seed- 
l i n g s  f o r  r e v e g e t a t i o n  f o r  reclaimed a r e a s  
u n t i l  such t ime t h a t  Arkansas F o r e s t r y  Com- 
miss ion  n u r s e r i e s  can  produce s u f f i c i e n t  



q u a n t i t i e s  of seedl ings  necessary f o r  rec la-  
mation e f f o r t s .  Arkansas Fores t ry  Commission 
nu r se r i e s  w i l l  produce requi red  seedl ings  a s  
these  a r e  determined. 

By working c l o s e l y  with t he  Department 
of Po l lu t ion  Control  and Ecology, t he  Arkan- 
s a s  Fores t ry  Commission w i l l  be kept  informed 
of t h e  reclamation p lans  of var ious  compa- 
n i e s  and indiv iduals .  This w i l l  g ive  u s  
advance information a s  t o  t h e  spec ies  and 
amount of seedl ings  requi red  so t h a t  t h e  
nu r se r i e s  can plan accordingly.  

I n  t h e  event t h a t  a  su r f ace  mined a r e a  
has been reclaimed i n  g ra s s  and t h e  land- 
owner dec ides  t h a t  he  wants t o  grow t r e e s ,  
he can g e t  add i t i ona l  f i n a n c i a l  a s s i s t a n c e  
through t h e  Fores t ry  Incent ives  Program 
(FIP) and t echn ica l  a s s i s t a n c e  from Arkansas 
Fores t ry  Commission f i e l d  f o r e s t e r s .  These 
measures should encourage add i t i ona l  land- 
owners t o  r evege ta t e  more reclaimed a r e a s  
with t r e e  seedl ings .  
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A b s t r a c t  .--The a u t h o r  b r i e f l y  reviews Georgia 's  l a n d  
rec lamat ion  requirements  when r e h a b i l i t a t i n g  mined lands  w i t h  

' 

t r e e s  a s  one ' s  rec lamat ion  o b j e c t i v e  . Techniques used t o  
e s t a b l i s h  two p l a n t a t i o n s  a r e  used t o  r a i s e  s e v e r a l  impor tan t  
i s s u e s  which, i f  r eso lved ,  can r e s u l t  i n  i n c r e a s e d  t r e e  
p l a n t i n g  and lower l and  rec lamat ion  c o s t .  

INTRODUCTION 

Tree p l a n t i n g  was recognized a s  a  
v a l u a b l e  l and  rec lamat ion  p r a c t i c e  e a r l y  i n  
t h e  development of Georg ia ' s  program f o r  
r e h a b i l i t a t i o n  of mined lands .  O r i g i n a l  
Land Reclamation Rules ,  promulgated 
January 19 ,  1969, e s t a b l i s h e d  f o r e s t r y  a s  
one of s e v e r a l  o b j e c t i v e s  which a  mining 
o p e r a t o r  could choose when rec la iming  l a n d s  
a f f e c t e d  by s u r f a c e  mining. 

This  paper  r a i s e s  c e r t a i n  i s s u e s  which 
a r e  impor tan t  t o  t h e  rec lamat ion  of  mined 
l a n d s ,  u s i n g  f o r e s t r y  a s  one ' s  major r e c l a -  
mation o b j e c t i v e .  To accomplish t h i s ,  a  
b r i e f  c a s e  review of two l o b l o l l y  p i n e  
(Pinus tueda) p l a n t a t i o n s  e s t a b l i s h e d  by 
mining companies t o  f u l f i l l  t h e i r  l e g a l  rec- 
lamat ion  o b l i g a t i o n  is p r e s e n t e d .  P l a n t i n g  
techniques  used t o  e s t a b l i s h  t h e  p l a n t a t i o n s  
were s i m i l a r ,  a s  each s i te  was machine 
p l a n t e d .  C u l t u r a l  p r a c t i c e s  used v a r i e d  and 
a r e  shown i n  Table 1. 

Georg ia ' s  o r i g i n a l  r u l e s  involv ing  
f o r e s t r y  s p e c i f i e d :  "An approved cover  o f  
t r e e s  must be  e s t a b l i s h e d  on a f f e c t e d  a r e a s .  
The c h a r a c t e r  and n a t u r e  of t h e  overburden 
( s o i l  f e r t i l i t y ,  pH, d ra inage ,  e t c . )  must Table 1.--A comparison of c u l t u r a l  p rac t i ces  used by two mining 

companies when reclaiming mined lands using t r e e s  
i n d i c a t e  t h a t  same w i l l  p roper ly  s u p p o r t  
growth of t h e  s p e c i e s  s e l e c t e d  f o r  p l a n t i n g .  Prac t i ce  P lan ta t ion  A P lan ta t ion  B 

On lands  where t r e e  c rops  a r e  p l a n t e d ,  a  
S i t e  preparat ion Backfi l led and graded Backfi l led and graded 

minimum of 500 uniformly d i s t r i b u t e d  t r e e s  t o  r o l l i n g  topography. t o  r o l l i n g  topography 

p e r  a c r e  must be  e s t a b l i s h e d .  NO f a i l  s p o t s  Type growing media LOW grade, kao l i r r type  Best ava i l ab le  s p o i l  - 
l a r g e r  than  one-fourth a c r e  i n  s i z e  w i l l  be clay and white sand. yellow sandy mixture. 

Heterogenous i n  nature.  

pe rmi t ted .  " S i t e  preparat ion:  

I n  1971, Georgia 's  Land Reclamation 
Rules were amended. F o r e s t r y  was s t i l l  an  
a l lowable  rec lamat ion  o b j e c t i v e  and s i m i l a r  
requirements  p r e v a i l e d  a s  t o  t h e  s e l e c t i o n  of 
s p e c i e s  f o r  p l a n t i n g ,  number of t r e e s  p e r  
a c r e  t o  e s t a b l i s h ,  s i z e  of f a i l  s p o t s ,  e t c .  
An impor tan t  a d d i t i o n  t o  t h e  Land Reclama- 
t i o n  Rules concerning f o r e s t r y  was: "When 
a f f e c t e d  l a n d s  a r e  b e i n g  developed f o r  
f o r e s t r y  t h e  o p e r a t o r  w i l l ,  i n  a d d i t i o n  t o  
t r e e s ,  e s t a b l i s h  a  p r o t e c t i v e  v e g e t a t i v e  
cover  of some o t h e r  type  p l a n t ,  such a s  
g r a s s ,  t o  a s s i s t  i n  p revent ing  e x c e s s i v e  
e r o s i o n  pending t h e  development of f o r e s t  
t r e e  s e e d l i n g s  i n t o  t r e e s .  " 

Subsoil ing None. 

F e r t i l i z a t i o n  None a t  s eed l ing  plant-  
ing.  

Vegetative cover No type ground cover 
e s t ab l i shed  p r i o r  t o  
t r e e  planting.  

Pos t-planting 6 02s. 10-10-10 per 
t reatment seedling.  400 l b s .  /acre 

10-10-10 i n  1972, 
200 lbs  . / ac re  of 20-20-20 
i n  1974, 1977 and 1979. 

F e r t i l i z a t i o n  Five varied applica-  
frequency t ions  . 

18  inches.  

500 lbs.  6-12-12, 500 lbs .  
superphosphate, 1 ton dolo- 
mi t i c  lime and 100 lbs .  N. 
p r i o r  t o  seeding ground 
cover. 

A ground cover cons i s t ing  of 
common Bermuda, lovegrass 
and se r i cea  lespedeza 1/ 
seeded p r i o r  t o  p l an t ing  
t r e e  seedlings.  

500 lbs .  10-10-10 one year 
a f t e r  seeding. 

Once following planting.  

co-n Bermuda grass (Cynodon d a c t y b n ) ,  lovegrass (Emgros t i s  beauv) and 
s e r i c e a  lespedeza fhspedeaa nmeata).  



PLANTATION A 

Company A ,  i n  t h e i r  i n i t i a l  reclamation 
work i n  Georgia, chose t o  develop mined 
lands  f o r  f o r e s t r y  purposes. This  company 
e s t a b l i s h e d  l o b l o l l y  t r e e  s eed l i ngs  on a  
prev ious ly  mined a r e a  dur ing  t h e  f a l l  of 
1969. P r i o r  t o  p l an t i ng ,  l ands  were back- 
f i l l e d  and graded t o  a  g e n t l e ,  r o l l i n g  topo- 
graphy b u t  wi th  long ,  un in t e r rup t ed  s l opes .  
No p r o t e c t i v e  ground cover was e s t a b l i s h e d .  
The p l a n t i n g  media cons i s t ed  p r ima r i l y  of 
whi te  sands and kaolin-type c l ays  and was 
p r ima r i l y  void of p l a n t  n u t r i e n t s  ( see  
Photo 1 ) .  To o b t a i n  growth of s eed l i ngs ,  i t  
was necessary t h a t  each i n d i v i d u a l  t r e e  be 
f e r t i l i z e d .  This  was i n i t i a l l y  accomplished 
us ing  crews of l abo re r s  t o  p l ace  6 02s. of  
10-10-10 about  6  inches  from the  s tem of each 
s e e d l i ng .  Ground opera ted  f e r t i l i z e r  
spreade;s app l i ed  400 l b s  . / a c r e  of 10-10-10 Photo 2.--Plantat ion A - showing growth and 

i n  1972. Ae r i a l  app l i c a t i ons  of f e r t i l i z e r  development of p lan ted  l o b l o l l y  p ine  dur ing  

were made a t  200 l b s  . / a c r e  of 20-20-20 i n  J u l y ,  1980. Note ground cover r e s u l t i n g  
1974, 1977 and 1979. from p ine  s t raw.  

Photo 1.--Plantat ion A - Loblo l ly  p ine  plan- 
t a t i o n  e s t a b l i s h e d  on k a o l i n  mined lands  t o  
f u l f i l l  f o r e s t r y  rec lamat ion  ob j ec t i ve .  
Note l a ck  of p r o t e c t i v e  vege t a t i ve  cover ,  
growing media and presence of e ro s ion .  
Photo taken 10/73. 

S t a t i s t i c a l  d a t a  on development of 
P l a n t a t i o n  A is shown i n  Table 2. Diameter 
growth averaged approximately .5 inch p e r  
y e a r .  Average h e i g h t  growth was 2.8 f e e t  
annual ly .  Fo re s t  f l o o r  l i t t e r ,  a f t e r  
11 yea r s  and where p r e sen t ,  averaged approx- 
imate ly  one-half inch  i n  depth ( s ee  Photo 2 ) .  
Gullying by e r o s i o n  from improperly managed 
s u r f a c e  runoff  was p r e sen t  and is  i l l u s t r a -  
t e d  i n  Photo 3 .  

Photo 3.--Plantat ion A - showing t y p i c a l  
gu l l y  r e s u l t i n g  from s u r f a c e  runoff  
e ro s ion .  Photo taken 7/80. 

Table 2  . - - S t a t i s t i c a l  d a t a  f o r  P l a n t a t i o n  A 
showing average D . B . H . ,  h e igh t  and 
number e s t a b l i s h e d  stems pe r  a c r e  
through J u l y ,  1980. 

D.B.H. Height Stems /Acre 

2 5 40 
29 3  7  
31 43 
35 45 
39 15 
4  4  2  
4  2  6  - 

T o t a l  188 
Average D.B.H. - 6" 
Average Height - 31' 
























































































































































































































































